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Progress Report of the
Water Quality Investigations at the Tybouts Corner
Sanitary Landf{il

Scope
In the agreement between the New Castle County Public
Horks Department and the University of Delaware to evaluate the

water quality changes at the Tybouts Corner Sanitary Landfill
Operation, one of the many stipulations was to submit to the
County a preliminary progress report of the water quality eval-
uatfons. This report presents the water quality data collected
up to July 17, 1969 and analyzes the results.
Background

This report is based on the weekly water sampling and
analyses of the 13 wells dri]led into the landfill area, whose

positions are marked on Figure 1. Any noticeable change in

water qua11ty in these wells would be indicative of leachate

mg!gmgnx_fnom-$he-soiid wastes-ahoye, Samples collected were
centrifuged to remove sediment and the clear superngtant was
used for anafyses.

During the course of f111ing up of the Tandfi1l several
wells P~1, P-4, P~5 and P-12) were damaged or did not have any
water available for sampling. Therefore, some of these well
water quality data were not available continuously.

In addition, samples were co11ected from wells in houses

e e 4§ 41 R ¢ 04 TR

adJacent to the 1andf111 The approxmate pos1t1ons of these 0.;)-7837

e 11 i sttt 84

) house water sampling 1ocations are also marked in Figure 1.
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The house water samples were collected to detgrﬁine any long
term water quality changes in the area due to the landfill,
Further, surface water samples from P1geon Run. Red L1on

Creek and the gravel pit ponds were also collected for ana]yses.

These surface water sampling locations are (S 1 to S 8) also
marked on Figure 1.

Hydrologic Evaluation

The hydrolegic investigations are concerned with the rate,
direction, and magnitude of the ground-water flow from beneath
the landfi11 area to discharge areas. The depth to water in

-each wéll is recorded whenever a water sample 15 obtained.
These data will be used to construct the piezometric surface

" beneath the landfill and in the general vicinity, When equili-
brium conditions have been established, this map will indicate
the direction of gfound-water movement and chahges of the water
surface with time will indicate the volume of water discharged from
the area,

A new observation well drilled near well P-3 but outside
the landfi11 will be used to monitor water levels on a con-
tinuous basis., In addition, a controlled test, where the new
well would be pumped and dye injected into well P-3, is planned ‘
in order to determine the aquifer parameters in the vicinity of
welllP'B. This information wi11 then be used to predict the
time of travel of the ground water from the Tandf{i11 to P1geon

027838

e Run under the established hydraulic gradients,
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Additional drilling has established the gxistence of a
thick clay section directly beneath Pigeon Run. This clay will
act as a perching layer to the ground-water flow and cause the
grohnd-water to discharge into P{igeon Run rather than flow under
the stream toward the'south.

It should be noted, however, that the movement of ground
water toward P1ge6n Run does not necessafi!y mean that pollutants
will reagh Pigeon Run., There 1s every reason to believe that
attenuation of the pollutants will occur during the movemént
through the sofl. This, 1n fact, 1s one of the most important
aspects of the study - the determination of the fate of the pol-

Discussion of Results

Landfi11 Ground Water Quality Studies

Monthly reports of the ground water quality analyses of
the wells in the landf{11 area were supplied to New ﬁast1e County
for their records. These monthly progress reports form a part of
this report and a copy of the tabulated data for all the wells
has been included here up to July 17, 1969,

Water quality data for each individual well have been
plotted on graph paper, Figures 2 through 13 show at a glance

_ the results of water quality analyses of the wells in the land-

£111 area, o

Although the ground water quality analyses consisted of

by SOME 12 parameters, some were anmalyzed weekly, others biweekly or027839




monthly. The most cr1t-ca1 Jparameters for assessing the leachate

movement in a 1andf111 have been found to be ch]orides. spec1f1c

cne  eommms i s Avion a1,

conductance (1ota1 disso1ved solids), sod1um ‘and iron (1) (2) (3).

In our part1cu1ar experience e found th1s Lo be true, i.e, ch]or1des

and spec[fie conductance were 1nd1cators of water quality changes
in the grounnnneze;—geneath the 1andf111. There was';.;e;y de~
finite correlat1on between these parameters if long term trends
were observed instead of isolated data. .

_The water quality of wells P-~] to P~7 and.Pr ]3 oyer which
solid wastes have been deposited, has shown some degradation
with time. The quality in wells P 8 to P~11 remained fa1r1)

» constant except in some fiiii.ﬂp -8 & P 11) where there has been a
decrease in the eeneentration of some parameters (chiorides
and specific conductance) with time, f.e. water quality has fm~
pre;ed,, The reason for this 1mpruvementn1n.neeer quality fer
these wells is not.apparent., ' .
In the section below, the water quality changes of only
wells P=1 to P-7 and P~13 will be discussed since the solid waste
deposition is over these wells and consequently leaching of ma~
terials can be exnected to affect the water quality directly under-
neath., It may take some time to find leachate in distant wells
since gronnd water movement if fairly slow.
Chlorides
Genera11y. there has been a steady increase in the chloride
e T
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concentrations to a maximum value, followed by a steady~decline:
epiresions & e 8 sl 027840
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Figures 3 & 4 (wells P-2 & P~3) represent this typical trend., Ap-
parently, chloride is one of the éasi1y leachable fons from the

solid vastes and 1t has Tow aff1n1ty for soil or other surfaces.

so it fidds its way 1nto the ground water fair]y read11y. The

e
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experiences of other 1nvestigators also confirm this fact. (1),

eQ Tevel of chloride bu11d up, nowhere exceeded the very stringent

S et

USPHS Dr1nk1ng Water Standards (4) of 250 mg/1, and so does not
constitute po11utioqa1 1evels. The current highest concentration
of chlorides (July 17, 1969) of 43.4 mg/1 was in the well P-2,

and this was sti1l fairly low.

Specific Conductance

%) As mentioned earlier the long term trend of the specific

' conducfpgce data of the water samples followed the pattern set

b by she chloride data. For example in h&]] P-3 (Figure 4) 1t
refained fairly constant at about 90 pmho/cm, 4p to the first
week of March 1969, and then started to increase as the solid
waste was being filled near this spot. It went up to 250 wmho/cm
in late April which was more then twice tﬁe original value.
Thereaftef, it started declining and in m1d Juiy 1969 1t was
about 150 umho/cm. The buildup of spes1f1c conductahce was no~
where near the values of 1700 umho/cm reported by other inves~ : m'ﬁ@ Cm)w

tigations (1), and.so.does not constitute any serfous water '

quality-probtem, -

Iron concentrations plotted in the tables and figures are 027841

for soluble 1ron only. MNo attempt was made to determine the total

’
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iron of the samples because the well samples 1nvhr1ab1y con~
tained different amounts of soil sediment and iron leaching
from the soil was a possibility which would have complicated -
the results.

The ‘iror Tevels 1n a1l wells fluctuated somewhat, but the
aveqqgeLéoncentrat1on'was“uyuaTﬁy-below the allowable 1imit of
0.3 mg/1 set by the USPHS drinking water standards.(ﬂ)&mézfﬁgt in
ﬂSll—z:lgg At times.in well P-10 iron levels of as high as
3.3 mg/1 have been recorded, but the reason for these high values
is not cIeér since this well is away from the present dumping
site (as of July 1969), There is 2 poss1b111ty of 1ronfp1ckup
:; from the rusting and solubilizing of the galvanized well piping.

. There was no clear'}n&}bétion that 1ron wa;wﬁéi3g~]z:;;2d
out from the so11d wastes. Win well P~2 there was hardly any iran
at the start, w1th time there was very slight bu11dup but in late
June 1t was practically zero again. On the other hand in iell
P-3, at the start there was 0.3 mg/1 of iron and. there was
actually a decrease in the iron level with time. Further, high

At am s

iron. 1evels 1n ground vater.are~not. g health hazard and many
water supplies in New Castle County have fa1r1y high iron 1eve1s
(0.8-1.0 mg/1).

Nitrogen (Nitrate & Ammonia)

Only ammonia and nitrate nitrogen tests were run on the

well water samples. Nitrate is an 1mpor?ant ground water ﬁua11ty

j parameter since high nitrate (>10 mg/1 NO.3-~-Nl.may cause the

3000168
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qliegie methemeglobenemia in very young infants (4). Nitrate levels
were fairly high in wells P=1, P-2 & P~7 which were the wells
Boraering the iandfi1] boundary on‘themﬁdriﬁ and norfﬁeaezks1de.

o i L 17 YT YO

Evem-before the landfill ¥ was operat1ve (January 2, 1969), the

n1trate concentrat1on was high in these we]ls, which would 1n~

dicate that natura1 ground water in the area has high nitrates.

This has been confirmed by the data of the well water from ad~"
Jacent houses. A]though there was some slight 1n1t1a1 bu11dup
of nitrate in mosquel1s) later there was genera11y a gradual
decréase to lerels usually below..the starting values. Well P 2
'hstarted out with a nitrate concentration of 9.8 mg/1, (Just
barely below the allowable USPHS drinking water standards of
10 mq/1), {t 1ncreased to a maximum of 13.4 mg/1, but a gradral
decline has brought it to 5.6 mg/1 on July 17, 1969. 1In most
cases the dec11ne_in~niina¢emhas~been-associate¢411§Ligllﬂsrease

"
_in ammonia concentration. Presence of ammonia in the well waters

'indicates a reductipn of oxidized species under the anaerobic
conditions prevailing in the landfi1l. Such anaerobic activity
is to be expected in the landfi11. Movement of ammonia in the
leachate through the so1l wi1l be retarded because of fon-

exchange and sorption reactions, and its presence, a]though

MR -

, undesfireable, has practically no health 1mp11cations at the

Iow leve1s reported here.(up.to 10 mg/h). e

eve1s in most of the wells also do not cause any hea1th havardo

I | T 27848

The BOD data have been quite“errggjc and no worth while

oS e
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The BOD dﬁta were quite

conclusfons can he made of the data,

P

unreliable because even before the start of the landfill several
Wells indicated substantial BOB's (as Fighas 39.6 mg/1 in well
P22'bn'J3nuar§’ETm1§695:'Whiéﬂ“w&s'4u1£é unexpected, Howevér,
?E‘;;éﬁ;'ffoﬁ.fhe éﬁrnent dé?&'(&ﬁi}”?éﬁ“faéa) 5He11 P-3,

that there has been an increase in soluble organic content of the
water, BOD values on repeated examination of the samples were
found to be around 50 mg/l. This would {ndicate a local con-
tamination of the water underneath well P-3. Apparently,~‘-fhate
containing soluble organics has Tocally seeped around the we11
pofnt giving a high édb. If th;¥;‘ﬂa& been an aréEi"EEEZEE?EZE}on
then well's P-2, P~13 etc. would also show high BOD values.

Based on the BOD, the ammonia and other tests results on

Wells P-2 & P-3, it seems that these wells are the two most™
critical ones. There sees £ be a locai changé in ground water
quality around these wells, which hée@s'éioge'ABQQ}VEE?Bh"ﬁh‘?HE
future, ' LT

Other Parameters

f - Alkalinity, acidity, hardness, pH and orthophosphate

! measuremenis were also made on the water samples. Generally,

© these tests do not §1ve'a very good indication of the Teachate

\ movement but in some specific cases they have given some clue

_.\'as. to what kind of quality change has occurred in the grotmd '027844
iwater underneath the landfill. _ )

Y/ There was an apparent discrepancy fn pH results. No change in

' ﬁH was observed in wells P~2 and P-3, the two critical wells, but
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pH increased significantly in the wells P~5, P-6 & P=11 for some
unknown reason. The 1increased pH to 9.0 ~ 9,5 has no public
health significance but 1t affects the chemical equilibrium of
th; water, |

House Ground Water Quality

Samples shou]d have been collected from these houses before

the start of the landifll operation in order to be absolutely
certain that the water quality changes in these wells could be
related to the landfi1)l. However, this was not done,

Hater samples were taken from four houses add&cent to the
north side of the landfill on April 18, 1969. Most of these
houses are at least 200-500 feet away from the landfill boundary.
The sample H~1 (Stevens House) was not of very high quality.

The low quality of samp1e H=1 must be due to natura{ﬂggugég\;}nce
there was Tittle possibility of pollutants traveling from the
landfi11 upgrade in such a short time (4 months). Possibly septic
tank seepage from this house is causing the well water quality
deterioration. '

Hater quality of the sample He2 (Wolfe House).nqs_pg??er
than"ﬁ;iﬂﬁﬂi still it had high nitrates. . The'other samples, H-3
(Barnes House) and H-4 (Webb Housg), had an excellent water quality,

A repeat samp11ng on June 27, 1969 of the Stevens and Wolfe
w211s confirmed the earlier data.

Stream Water Quality Results

Hater samples were taken at S-1 (gravel pit: pond no. 1), 027845
$-3 (grave1 p1t pond no. 3), S-4 (Pigeon Run), S-5 (Red Lion Creek
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near route 13) and S-8 (Pigeon Run) at the 1ocat1on shown 1n
Figure™1. " The first samp11ng was “done on Aprin” 18. 1969, These
samples indicated that the grave] Pit pond waters were of rea-
sonably good quality, but that P1geon Run before it entered the
gravel pit site had some indication of bacterial contam1nation.
which gradually decreased downstream at S~8, There was sone
pickup of phosphate 0,15 mg/1 in Pigeon Run during passage
through grave] p1t area, but Red Lion Creek also contributed
some phosphates which caused some increase at S-5. The levels
of all other constituents of the water tested were normal and
“showed no influence whatsdever of the landfill o;eration.
A repeat.samp11ng on June 27, 1969 confirmed the earlier
l conclusion that the 1andf111Aoperat1on was not affecting the stream
water qua11ty at all. However, the bacterioloéica1 data {n~»
d1cated that Pigeon Run Was grossly contaminated before it even
.egfgrgg_jhe_graxel pit. Passage through the gravel pit a;e;
reduced the coliform count by a factor of eight.and it reached an
even lower value at S-8 (near route 13), The phosphate data were
much Tower than reported earlier but thgy followed the same trend.

CONCLUSIONS

1. Based on about 7 months of water quality analyses of ground

water in the landfi1l area, it can be said that there has been

——

S

no major contam1nat10n of the ground water, Some 1eachate has

been 1ntroduced into the ground water but the levels of con-

%/ ‘taminants are quite low, 027846
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2. Chlorides and specific conductance have been found to

be the most suitabie parameters to measure leachate movement.,

. 3. Nitrate nitrogen is naturél]y high fn some of the
well waters., Nitrate concentration was found to‘be decreasing
with time but ammonia concentration on the other hand was in-
creasing, No health hazard seems to be present due to the pre-
sence of these chemicals at the levels present.

4. .Some indication of localized soluble organic matter
leaching into the ground water near well P~3 was observed. A
close observation of this and other wells nearby will be made
in the future., No Indicatfon of areal organic contamination was
observed, ‘

5. The water quality of the adjacent houses has not been
affected by the landfil1l operations so far.

6, The stream water quality in the neighborhood has also
been unaffected by the landfi11 operations so far.

0217847
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